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TBI are under development. These might improve engagement of offenders in forensic psychotherapeutic rehabilitation and reduce crime.
Introduction:
Crime has significant human and economic costs. Crime peaks in late adolescence and early adulthood. Those injured younger may have had stronger risk factors for earlier TBI and criminality. In a study in New Zealand, in which 1265 children were followed up to age 25, a TBI group, relative to control, were more likely to be arrested (44) .
Although, when alcohol and drug dependence were controlled for, TBI was no longer associated with crime in those who were injured between 0 and 5. Early substance use may be a mediating factor for crime in those injured at a very young age. In a birth cohort study in South West England (SWE), a TBI group M (n=800) -was at increased risk criminal behaviour by age 17 compared to non-TBI group (n = 8307) (Unadjusted OR 1.6 (1.2-2.2). (45) Associations were confounded by substance use. Furthermore, the TBI group were no different to an orthopaedic injury group (n: 2305) ((Adjusted OR=1.1 (1.1-1.6)). TBI was, though, linked to hazardous alcohol use, externalising symptoms, conduct problems, and ADHD.
The evidence for TBI leading to crime from birth cohort studies are, therefore, mixed.
There is a suggestion of a latent factor -in orthopaedic and TBI groups which might confer risk for crime. However, there is marked variation in the measures used for TBI across these studies. The Finnish study used data from health records -with high levels of sensitivity and specificitywhilst the SWE study relied on 2 self and carer reports of Mild TBI. As such, the former included moderate to severe injury which is more likely to be associated with problem behaviour in the long term -whilst the latter included only mild injury -with less significant, life changing, consequence. In a meta-analysis of studies of TBI in juvenile offenders 9 studies were identified. (11) The rate of TBI (with a history of LOC) across 9 studies was approximately 30%. This is high relative to the general population. In the five studies that used a control group a summary odds ratio of 3.37 was calculated, which suggests that juvenile offenders are significantly more likely to have a TBI compared to controls.
There are few studies on severity of TBI, comorbid conditions, and patterns of crime. Given the high levels of pre-injury developmental adversity, co-morbid neurodisability, and mental ill-health in the populations studied, it is vital to establish how much of current functioning and behaviour is determined by TBI and/or these other factors. (80) Another review has reported rates of PTSD in 5-7% of individuals with mild TBIs.
(92)
Since these reviews, high quality cohort studies have been conducted and found increased risk of new psychiatric disorders, including PTSD, panic disorder, social phobia, and agoraphobia, with 22% of individuals have new diagnoses. (93) Other relevant research has been conducted in the US, where risk of incident psychiatric disorders was increased (relative risk of 2.8, 2.1-3.7)(94) but not for schizophrenia in Denmark. (95) A recent large population-based cohort study using sibling controls reported new diagnoses of substance use and depression to be higher in those with TBIs than sibling controls, and higher risk of premature mortality (OR 2.6, 2.3-2.6) and suicide (OR 2.3, 1.9-2.9) compared with siblings who did not have diagnoses of any head injury. (96) A recent investigation of all individuals identified using healthcare registers who sustained head injuries until the age of 25 in Sweden found that risk of any inpatient psychiatric hospitalization (relative risk = 2.0, 1.9-2.0) and any psychiatric episode (relative risk = 1.5, 1.5-1.6) was higher than population controls. These risks were higher when head injury was sustained at older ages, and when it was more severe. 
